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«#*lk-c*ot, «ria#y 7°n e w^^i^^fitts, 000-500, oooo$£hi*j-?2> 

•J, lflB* , ;7*ntrvvo25 , CK:**t4 MV^>100 gKMir Z>mfflM.\±0. 5 g&.fC* !) 
„ mJ?25//m^#^M^{i50~10 t OOO#/ / lOO cct?** C i-*t*fr*#*UI 

o 

[If 2 ] 

m 2 19 0. 1 - 5 $ti-CV>Jitt 1~ & «^#?Ulo 

(MM 3] ^ 

mm 1 xf± 2 ^iB«69^m#?LM^^-r*^sx^oT, «nE#'j * v-7 <r 

L"C«riB#U 7°n t? V >-stjg£ Jitf & itCif), mte*° U 7*n tf V >=ffi fcflHBil»#fc*B 

(b) mm$v ^u^u^tmm&mmtz^tfm&mzm^L, Jk\,*i*#mir&ztKx 

fcf klB*°'; 7°n \dU> ktmSLmitt JfcflT U *v>"CMlB#y 7°n tf lx 

(d) mis* 01 ; 7 * ^ \s ybmm&mmbM^mm bit m^L, ^-citnE 

[MM 4] 
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ma*] b*b# 

[&##&] 
10 0 0 1] 

1 0 0 0 2 1 ™ , 

t*^^- fflwiR. ^17^;^-, »ai***#h ataaataai, KnaaiR, 

[0 0 0 3] 

tMM^ &m* * * v - * (oym&wt&n e>mm k x mm u x m^Rts * #ih -r & « 

m\' * 9*j&s*Lfc#y j-f-v^^^FUt^fefti-fe^v-^tt^ assure*^*? b 
#*WR-eBMl5#'ffe LB < , *m#***ftTi- 4 £ W«*** a o e J: *) 

[0 0 0 4] 

£ tUZ** L-C#^¥7-304110-^ (tfifcfcltt 1 ) t±. *° >j7aei/>7^Ai # V 
[0 0 0 5] 

#^2003-92096-1- M\ *^7r/f Jlfc0.5lt 

[0 0 0 6] 

#^2003-59477^- (#!«:$£ 3) 14, ®MlM#?Lffll^ - tt ± *) *V»lft«MI»ajK 

[0 0 0 7] 

[#f*:fciSfc 1 1 #$m-304110-t<2r3f 
[#W»2] #H2003-92096-i-<2r^ 
[#^^3] #^2003-59477-^^ 

[0 0 0 8] 

\z **> mm* tix \* &&mx.zmBte>'*?y*Km®'r&mm£-mmz 

[0 0 0 9] 

tBSE4# 2004-3123046 



#JM 2003-404996 



2/ 



[0 0 10] 

-IH, R*^^*^. 000-500, 000Ofeffll*|-C& «K *»o25t;C*»t* >^^10 
0 gfc**'"*-* 5 g&±T?*S#y:/ntfv:/*«£tr«M£#U JRJ£25//m9l 

*oa$cK**5o~io.ooo^/ioo cc^a*tt£«#?UBi»±. 

[0011] 

U y a if 1/ > *^tr*«Ji L> ttflB^U 7n tf V > <©«*¥*&5^*»45, 000-500, 0 
.5 gJft±-C*0, Rff25Aim|jliroa»JKtt50-10. 000^/100 cct?** - fc *&&tir 
[0 0 12] 

ltTiBM«{*> 1»IB#V*V7W 1 m 2 ^»?0.1-5 g^jSSftTV* 

iL<, 0.5-3 gff^^tLTv^o^J: Lv>„ ftfiB* 0 'J 7°v tf 1/^7* 5 

7K5-$li, 0.07~0.93^)|EHI*I^*)S^* S »* L<> 0. 12-0. 88<7>IEiBrt^* 
*)#tL<, 0.16-0.84OtEH!*lK**^* ,< WFJ'#4UV* o miBK*¥^^f-**±^ 10,0 
00-250, 000<7>$£Bl*]-?& £ 0**SP2 #U 7* if u><D2SX;izi3Vr& hJl/^lOO g 

Ktt-rzmmAi* 1 gja-t-c** t < , 1.5 gm_L-c**^7& s #^t lv> 0 

[0 0 13] 

*LTSWt»©lrB* , J l^>«JK4rJi»f*£ktcJ: *K MIB^U "/n if Wffitf 
BA»«fflfc»=fl'«tfc1ll«fcL*:<fe, (b) T»e#U^ 

nt» fc &i#J£fc ft^tr tS^i££i&ftf U *v»T??fr±P"* * £ 2: J: 9 Kf bB# '>> ^° 

\£u>ffitMm&mnffitiz%-%£Ltzm&tL?z&, M&&.mm*&&-t&fr. (c) mia 
*• u yn if 1/ > t mu&rnm t *<kttr&&mzmi5 u *v*-r*riB# v?uw> km* 

ffl «riBsr*iiffl 1 fcflfce fc L> #cv>-et&ia$r*Jfc* gfc*1" a (d) ftf SB* 0 V 

[0 0 14] 

~10Si%t*^©Wt bv> 0 
[0 0 15] 

(2) ±Ea)^IB«^— ^X»i^-*w^JR»*tt«*ffl^"CW*5tL, B0£Lrt:*lr 

7nif V>£Efc*Lfc&0-t s &£o 

(3) JtfB(l) ^|B*0*-*W^*»#tt»^^^^ 

(4) 7*^^ 7 KW^Rtl'/Xlif 2«Ja±0#U 
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*-£tr»jS;*re*ao 
(5) tb-«*(i) : 
Kb 1 3 

HC=C V ♦••(!) 
R 3 | 



R 2 

[<aLR 1 ttH»XttJpt**l~10OT^*>l'***L, R 2 tiOR 4 » (R 4 *±H* ; * 
O)(OR 1 ) 2 ^X{i-(CH 2 )a-O-P(0)(0-)(O-(CH 2 )b-N + R 1 3) * ^Vbli^-TtL 1 ~ 5 <7>lE 

$Ht*3?* ; 9 sVfrm ; -r^cocr 1 =CH2* ; -r^r 1 ^ ; -tfsKatfh* ; ^i±-r 5 

-NC0*£ftU R 5 {±^«ifcl -lO^TJV^r VV*Xii-C(CH 2 ),-0-]r-* ^tfrli-ttl-e 
*L1~ 5 > -NR^*, -R 5 -NR X 23feXfiCK Br, FXtfl^fc&Si* 

*f,«tf*ifc^ny>3lt«L, R 3 (iH*Xti-COR 2 ^^*-To ] > XlT/XJiTIB-Hs* 
(2) : 

Kb 2] 



R 6 



CH 2 =C^ 

X D 7 



(2) 



R' 

[mtR 6 {±H&^L<(±^^l~10C9T^^;v«> XI±CK Br, FRXFLfrh 
MJfiLTt^ny^fc^U R 7 tt-Ar-X& (XJiR 6 ^ -QH». -NH 2 S. -CN36, - 

N0 2 ^ mi-lO^n^/^T^^;^ -CH=CH2^Xi±-0C0-R 6 *£f?-r) , -0C0 

-tfml -cam, -cor 6 ^ -cm, ifny k-/u*, -sugr^s* (RMiiat 

5^ -0R 6 ^> -OSOsM^ (MliLU }^\*Kfrbk&#*bm&tl1tT 

) X{±-NH-C0-R 6 ^?r^i-o ] T?* 3 *U> 9 J8 s «3*Lfc>t>«>-e**o 

(6) ±R(5)^IB*0-«^:(1)^*^*^!»**. 

^'JV^vx^fA', (>*) 7^J«7;^'J^ISS^^^ 

(7) ±|B(5)KiB*<0-jftS:(2)T?3E$tLA'fk>&»^ If-^^tl^ 

(8) ±B(5)~(7)©v>-ftt^K:SB«S<Z)gEttSlO*AJIt**. ^V^tfl^vi^i^^ 
^»t?l~500ffl-C* »K J: Off* L< ttl~400fflTNfc »K «pfc#* L < »il~300«T»** 

(9) ±|B(5)~(7)^v>-rtL^lciB|£0|Ett^JtCJ: Ojii$*ifc# 1 J -/newt, 

(10) ±iB(5)~(7)0^-r^CE«^SStt*IKJ: 9*MS*Lfc#y ^nfci/:/«:2«W 
±-£** ^ 'J V > ^ W Lf; Wllii* >) , jyolfU>^7-b5N7 

^l&HJOSft bv>*««l»ic i*tt-fr«*?L«ltt, *«TBWtt(ll)~ (16) **•*-*« 

(11) S?Laptt25~95%"C* 0 > 30~90%t$,I.O^f Kx 35~85%T?*&<0**J: »» 
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(12) mm2s M um%.<DM%.mtioo~~3, ooo^/ioo „ 

(13) ^Jffl&iK {45,000 mN/25/£iiU2Ui'T?**o 

(14) h^OftJK t±120~U0 "C-C&So 

(15) h ^ >iajg{±i55 c cm±-eab^o 

(16) yf-? A-^Mm^m^^^^8o , C/ / 30Bra^^^mv^fe#*llI« (%) 

(^^Sftfe#SX100/MmWl:) 14, 70%JBLLT**o 
[0 0 17] 

(17) - (23) *mti-f<V&ift% L^ 0 

(17) £?L2£**25-95%"T?*So 

(18) mm25 M mX-<Dm^m (JISP8117) #50-10, 000#/100 cc"C* »K £*)fttL< 
{4100-3, 000#/100 cc-e&&o 

(19) ^MMH^0.Q05~ 1 /tm-Cab-So 

(20) sisftflfcsfaftftj&noo MPam±-e&&o 

(21) £*!ia&jKtf*5.000 mN/25^mJ^_fe**o 

(22) M« (105r/8«FlB) #«2fft (MD) WmUHfo (TD) fct>fcl596&T"C 

(23) RJ5W5~200A*mTN&*o 
[0 0 18] 

«^St#?Lfl3& , -Ji«*t3t#tt*»S miB*°'J^V7^ >f4Tia^(24)-(3 

(24) ^V^^VyX{4^° i ;^f-l/>M#^'^tro 

(25) ±|S(24){r|e«0* 0 ';^^^>'^@S 3 F^T-*^l X10 4 ~5X10 6 ^^,^,o 

(26) ±SB(25) \z^M<d# y if - u > ©KJWStfH 1 *** l xio 5 ~4xio 6 -c&&o 

(27) ±ia(24)~(26)^v>-f^{CfBm^^ 1 J^f-V^^M^i : -l:^ , >' ifV^ 

(28) ±ia(24)~(27)ov^-rtL^{riam^* o, j if v v^M^a^isxios&jtoe 

itS^S^'Jif^ 

(29) ±K(24)~(28)C3V>-r^KSB«<O^V if" l/V^RI¥Wi (Mw) 
fr^fi (Mn) <DttMw/Mn (5W=-*5MIj) d*5 -300T?**o 

(30) ±i a (24) k tamo # y i f v > it 

■jifi'^ y if v ^xcftflfK* y -^f ^ * bmixti 

(3D ±ia(30) KiBIKo*' y if w >&j£$&tf*K*¥*l^§5x io 5 JBUKDjglft^** 
U j.f JWWd^di 1 X 10 4 m±5X 10 5 *M^>^E*° y if V > *^tr 0 
(32) ±8B(30)Xtt(31)KKfW>#y if V>i£iJ»{4, fitMtlT, (D%m?t 
^^•^ft^lXlO 4 -4X10 6 GD^Bl*l<7)*°'j T'n t!vy, jK'J/tV-I, if V > • «- 

tv7^>*i^ #y^^T->-i, #v^**>-i> #y4-*f ;v^>7->-i, #y 
**f>^ ^ #y^^^y^ai^f-^XO f #y^^-V'>' ; jfciWcggTO 

^•^■M^ixi0 3 ~4 xio 4 <^$EHF*JO*°y v 9 Afr>e>&&&frhM&tLti{}?& 

[0 0 19] 

^H^o^##?Lm{4mrfeffl-fe^'«v-^ L-c;frffl-e&&o 

[0 0 2 0] _ 

#3£^<«£-»?Uil{4. jCi^fr^;!:^, 000-500, OOO<7>$£0ft^& 19 > 36*o25*C 

KiJtt* h;vi>l00 g^-f-**»4*»0.5 gJ»±^**#U 7ni£t/>**trtfcM* 
#U MJ¥25/<m&JfO^g#50-10,000#/100 cc"?* «K 0f! L < {4100-3, 000*j> 

/ioo cc-eab^>ox> »Jfttt. ittwas, ^^^>ttt> ^;n^>§ttM 
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*> tii«it c # ^ * w#8ca Atttc m fi> %m *m.*)&Lx$> mtm&MU r$ <v hr 

[0021] 

[1] #v*is7<( >WL&nm 

(1) *'JtV7^ > 

v>oKS¥#5^JN=#fclWIR»±&v>a*, ii^ti 1 xio 4 ~ 1 xio 7 «9> fftL< 
(4 1 X10 4 - 5 X10 6 «£ l?Sff L < (i 1 XIO 5 -4X10 6 -C*S 0 

[0 0 2 2] 

4? U if- 1/ VR^MJK^ 'Jif-l/ ^T&s^tf <b tLSo *°yif-l/^£: LTIijgH^ 

*i#'JifvWU», ^^g^V^-^i^x^SiTO^fifiSxio 5 £Lt 
^©ifiU, ixio 6 ~i5xio 6 ottgBrtt?*ao**J: 9 #4 t<> ixio 6 ~ 
5xio 6 ^ifit^-&©^cffiLv\ ±iB#a^';i^->>ii, flH«)«-ti/7r^ 

ntfi/>\ y-r >-l> > — 1. 's+'teV — K 4— f-;i"*>"r >-L 1r9T'y> 

[0 0 2 3] 

tK y x.f W > JfcXtt ~ a JSJLJtO jK'JifU^tftJ ifflj&%© ft<&»£"C 4 
, -eoftf^^f (Mw) fcSfe^^F* (Mn) cDj£Mw/Mn ^ Pl^fi^J 

"CftV^ 5 ~m<OWiWftXlb2><ni)*U* L< , 10~100<D$SHl*I-T?& 0Sf4 L 

[0 0 2 4] 

lv> 0 iettus*^**'; ^f-i^fc'Mfc-ta^y tv7^ varans 
*° >j if- 1^ tf u xf w ^i^sm* >jxfi/>*& & & s^*» e>a»f ttfc^* 

yxf^A +*jk# yxfu ^o^sm* y is > o«*¥^^f-**ii 

xi0 4 m±~5Xl0 5 *^&3<9:& s £F3: Lv> 0 
[0 0 2 5] 

ilBJBllSfl^M^U if-V'V&'JMfc-f £#y *l/7-f ^M%Kfi. ttM5-i:LT 
, #^O®*¥^ : f-^ s lX10 4 -4X10 6 <D&fflft<DtfV "fu fcfV> % sK'J7*fV-l 

, xfi/^. a >*fi^-#> ^y^>f-^-u #y^*-t>-:u *°y4-^ 
f-^^vf-^-i, ^ut^r^A **y ^ **y ;v®Mf- ^jtc* 1 ; * 

f-l/> ; i6O f t|f*¥*&^" : f-** , lX10 3 ~4 XIO 4 <D^HF*|(7)^y xf l/>7 ? tTsfrb 

tt*^ftnrii4#y tf-i^-f ^ttSf^ **y * w-r iooscm^ 

[0 0 2 6] 

(2) M^r^ 

v«^?LJ»**jt"ta^H«F^MIiattft^3&« % ^Jx.{f#<2r¥6-104736-^ 
CM^O^i**»ffi1**ifc^S ! *o #& s F6-104736-^-^Bl7Sp:O*ft^x.iX, (1) ± 
IB^y tl/7^ >'t'^J ! Sr»L^^ *»iWiLT#y tl/7^f (2) 
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(5) fte>*Lfc***gM-*£fcfcJ:»K *U*V7-f >«**l***aW-* 
[0 0 2 7] 

(3) 32 LV>«tt ^ , njJrr _ rtr 

#S&9§ £ JH V> S # V * V 7 4 >U&lim kUtt, W25-9596 tr & *K MJ?25 // 
m-eoji^K (JISP8117) ri*50~ 10, 000^/100 cct?fc •? . ff* L < 1*100-3, 000^/10 
0 cCCfc 0 s ¥*^K»?L@^0.005~ 1 /am"?* *K SISiMfSilEtfnoo MPa£Ui-e& <9 , 
»J?^^5,000 mN/^mmj^&l?. (105*C/ 8 ISW) (MD) 

(TD) fcfcfcl5%J»T^***rt***rU 5~200 / /m<7)mJ? ; l:*-i-^ ! b^^ 

It tv^o 
[0 0 2 8] 

[2] WiWM 

^mo^m^iimit, it¥Wt^5, ooo~5oo, ooo<a$£Hi*i-?& »k ^025*0 

fc*J»t* b;v^>100 gfc*H-*»#*3«0.5 g^±T?*a#U ^nev>«r-&tp*M«r 

[0 0 2 9] 

(1) * 0, J ynt» 

^HBJ-Cti, #V 7n tf VXOflW^t (Mw) J45, 000-500, 00OT?**ifi5>R*»* 
*K 10 000-250, 000T* tV» 0 ^nbfH'OK*sp^fl^* (Mw) ^5,0 

oo*i§ fc-r* tl^WtS-^^ -;£500,ooojiifc1-£ fcfcKfc 

(Mw/Mn) t±1.01-100tf**W*»»tU<. Off* Lv» 

[0 0 3 0] mE3 „ 

#v yntf^>o25 , Ct-^tt* h;v^^ioo g£*H-*te#xtf»0.5 
g^±-e*S^H^ 0 > 1 gJa±-C**<0*«ff S L < , 1.5 gWt*W«i:&4 

[0 0 3 1 ] 

.^yyneWA *s>V*99*y9 . Wfu\£v>X&T9 9 •*'^ Dkf 
V> iiPfJftiTV^&o T4V99 + V9 • sjnj ^ntf ^^ftffcSSIK-T-OjkfMEIltf* 

^nei/>±nw raw *> ra c in k * * (« x. «r * f - ¥i w « 

K^HK^LTv^) 3MWfc^tt#it*#1-*o T9 9 + -J9 • * 
[0 0 3 2] 

±^<75 i ? 9 -b 5 ^4 T Kdfr* [r] # 'J ?v tf V > ^3£#«JttO^^* *> 

[ r ] tf*i> BP*>100%om^-i'ii, *9>W?u\£lsl'\±&X 9 s>*J*9 9*-? 
9 ■ tfy^nfcfU^&fcSo *»I^UH5N7F^ [r] lis 
^^jO^fe, BPt> 13 C-NMR-eilU^L^a:#mSIJ'ao«^^^Hi-^ tf-*a**>«ff*fr 
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#S&WCH\ ^'J^nifl'^7-b5^7K*$ [r] Pl^-e(±^v^ s 0. 07-0 
.93©IEBl*iK**<0J&*£P* L< , 0. 12-0. 88<Z>«Hl*3fc**<Dtf* «fc OfflF* t<> 0.16-0 
.84©ttHrtfc**©##K0*Lv\i ?*5^7W Lr] *»0.07*»Xtt0.93ttT 

[0 0 3 4] 

(2) ^v/nei/xofanfe 

M^lbTfcSf ; *s 9 n -/n > , v ^ n -9- V^OffiftflBKUfcSHb** 5 ^ > * * > 
[0 0 3 5] 

(a) m-^mnmrn 

U fjx.ll 

(ii) (ii-1) y^3-^A3tO f ^7-^A^fe*SS^e>atftLfc^4:< kt — 

mfrbm&titz'j?% < t t>—m.<oi&m<vT)i'*frT^ (11-2) 

(iii) (iii-1) "J-ty, *?n'3^VJ*Jk&^y-V&frh&&&frhM\itLt:&*<ki> 

(**u-t>it&m k, (iii-2) 7;ws y *-9-v»> ***<t£-»X.o r 

(iv) (iv-1) A&tf/^-^Aifr&fcS^fcatfftfc^fc < fc — 

mv&m © ~> * n 7 * * v*-=- *&x\**<onmfc* 1 -o&mz 7^3+ s^rit/xi* 

7JU^7^*ttt*Mt^ (iv-2) 7JI'5>'^>a, 
7^$->>Aft^«54»e)4:4»*6>atftLfc^4: < k S> — a i: <b £ * ***> 

(v) ;<7y->A^yM5«^ T;v5 y H>St^?>*^»i 

(vi) f^>^7? K^t^^^fAt^^^Sjfti 

(vii) ^3--)A, ^7--7Af ©7x^^v"f 5 V^fri:, 7^^H> 
«i:5&*&&**4* 

(viii) f^>foen-W5^#t, 7*$ £>&**** 

[0 0 3 6] 

U) (i)0*Mfc 

±IB(i)^®!^ ; S:fflv^^'a-, Atv7Ai#J:Ltli> $!x.t£> Makromol. Chem. 180 
, pp. 57-64 (1979) fclB*3ftTV>S*MfcWtf&*U JMfcSWl VOCh, VCU> V(ace 
tylacetonato)3> V(2-Me-l,3-butanedionato)3^ V(l, 3-butanedionato)3. V0(acetylacet 
onato)2^ VOCh (acetyl acetonato). V0C1 (acetylacetonatoh. V0(0R)s (ORti 7 ;V a * V 
^£^1- 0 ) > V(benzoylacetonato^ V(benzoyltrif luoroacetonatoh n V(dibenzoylme 
thanato)3> V(furoylacetonato)3> V(trif luoroacetylacetonatoh ^ V(3-phenylacetylac 
etonato)3> V(2,4-hexanedionato)3> V(trif luorodimethyl-2,4- hexanedionatob^rt*^ 
Ifbti&o *r<DM'*'f-W&$kfckl,Xi±^ TfBHKsfcO) : 
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Kb 3] 




N 



• • - (3) 



R 



10 



4) 



[0 0 3 8] 

0. 01-20* )VX~$>&o 
[0 0 3 9] 

19. ixio- 5 ~o.i j e>i''?* , 3* Sf* L < }iixi(r 4 ~5xio- 2 *;v-e&£o «t;v^-^ 
Mk&m<o$i%mte> 7u\£u>i ixio^-O.i^^-c*^, fif$L<ti5xi 

O" 3 -0.05*^**0 E-frRJStt-l00~l00t;©«K-C0.5-50l*IBI1fV», ff* L<tt- 
90~50t:^iaffi^ 1 ~30B#Wfr «t L< tt-80~30 , C©i&flrei -lswtr^o 
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R 



11 




[0 0 3 7] 



[0 0 4 0] 



2004-3123046 



S&m 2003-404996 



9/ 



±SB(ii)«5j»i*ffiv^»^ _LSB(ii-l)^#0*^t LTTIB-^(5)~(10) 



MMOR 12 ).^-. -(5) 

M 1 (NR 12 2)aX 3 4-a -(6) 

l^Y^X'a -(7) 
(0R 18 0)M 1 I 8 2 -(8) 
[QR 18 N(R 14 )]M 1 X 3 2 -(9) 
CN(Jl 14 )R 13 N(R 1 *)]M 1 I 3 2 -(10) 

(UHiTu ZrXliHf**U R 12 liJKXIfc 1 ~1<W>]JMIS****3R U R 18 14 2 

^fcfc^tr 2 U R 14 ttll©ffl^ 1 flHO»*S:^fcic**Xti 1 

*0»KlWMK*««**b. X 3 (iF. CK BrXttI**U all 2 ~ 4 ©fflft**U Y 

V7-feh>iSffi^ 2, 4-^*^>v*>!£te^ pJ7Kny>f^-2, 4 

[0 0 4 1] /n . „ 

±IB(ii-l)^il#^*# : ^^ / fk^^^" c{i ^ Ti(0C2Hs)4. Ti (0-n-C 3 H 7 )4 , TiCO-i-Cs 
H 7 ) 4 . Ti(0-n-C 4 H9)4, Ti(0-i-C 4 H 9 )4. Ti (O-s-fclfe)^ Ti (0-t-C 4 H 9 )4 , Ti (O-cycloCsHo 
) 4 , Ti(0C 5 Hn)4. Ti(0CeH 5 )4> Ti(0-cycloC 6 Hn)4, Ti(0C 6 Hi 3 ) 4 , Ti(0C 2 H 5 ) 2 Cl 2 . Ti(0 
-i-C 3 H 7 ) 2 Ch. Ti(0-n-C 3 H 7 ) 2 Br 2> TiCO-n-CdHshCh, Ti (0-i-C 4 H 9 ) 2 Br 2 , TiCO-s-Cift) 
2I2, Ti(0C 5 Hu)2Cl 2 , Ti(0-cycloC 6 Hn) 2 F 2 , Ti [N(C 2 H5) 2 ]4 > Ti[N(n-C 3 H 7 ) 2 ] 4 > Ti[N(i 
-C 3 H 7 ) 2 ]4, Ti[N(n-C4H 9 ) 2 ]4. Ti[N(i-C4H 9 ) 2 ]4, Ti [N(s-C4H 9 ) 2 ] 4 . Ti [N(t-&H 9 ) 2 ]4, T 
i[N(cycloC 5 H 9 ) 2 ]4, Ti[N(C 5 Hu) 2 ]4. Ti[N(C 6 H5) 2 ]4> Ti [N(cycloC 6 Hii) 2 ] 4 , Ti[N(CeHi 
3 ) 2 ] 4 , Ti[N(C 2 H 5 ) 2 ] 2 Cl 2 . Ti[N(n-C 3 H 7 ) 2 ] 2 Ch, Ti [N(i-C 3 H 7 ) 2 ] 2 Br 2 , Ti [N(s-C4H 9 ) 2 ] 2 
Ch, Ti[N(n-C 4 H 9 ) 2 ] 2 Br 2 . Ti [N(t-C4H 9 ) 2 ] 2 Lu Ti[N(C 5 Hn ) 2 ] 2 F 2 , Ti [N(C 5 Hu) 2 ] 2 Cl 2 
„ Ti(acetylacetonato) 2 Ch> Ti (methylbutanedionato) 2 Ch , Ti (butanedionato) 2 Cl:u T 
i (benzoylacetonato) 2 Br 2 „ Ti (benzoyltrif luoroacetonato) 2 F 2 „ Ti (dibenzoylmethanato 
) 2 I 2 s Ti(furoylacetonato) 2 Br 2 . Ti (trif luoroacetylacetonato) 2 Br 2 . Ti (2, 4-hexanedi 
onato) 2 Ch, Zr(0C 2 Hs)4. Zr(0-n-C 3 H 7 )4, Zr(0-i-C 3 H 7 ) 4 . Zr(0-n-C4H 9 ) 4 . Zr(0-i-C 4 H 9 
) 4 Zr(0-s-C 4 H 9 )4> Zr(0-t-C 4 H 9 ) 4 . Zr(0-cycloCsH 9 )4^ Zr(0CsHii)4^ Zr(0C 6 H 5 )4. Zr( 
0-cycloC 6 Hu)4> Zr(0C 6 Hi 3 ) 4 > Zr(0C 2 Hs) 2 Cl 2 . Zr(0-i-C 3 H 7 ) 2 Ch, Zr(0-n-C 3 H 7 ) 2 Bnu 
Zr(0-n-C 4 H 9 ) 2 Cl 2 , Zr(0-i-C4H 9 ) 2 Br 2 . Zr(0-s-C 4 H 9 ) 2 I 2 . ZrCOCsHuhCh. Zr(0-cycloC 
6 Hn) 2 F 2 . Zr[N(C 2 Hs) 2 ]4. Zr[N(n-C 3 H 7 ) 2 ]4^ Zr[N(i-C 3 H 7 ) 2 ] 4 , Zr[N(n-C 4 H 9 ) 2 ]4> Zr[N 
(i-C 4 H 9 ) 2 ] 4 . Zr[N(s-C4Hg) 2 ]4. Zr[N(t-C 4 H 9 ) 2 ]4, Zr[N(cycloC 5 H 9 ) 2 ] 4 , Zr[N(C 5 Hu) 2 ] 
4 . Zr[N(CeH5) 2 ]4> Zr[N(cycloC 6 Hn) 2 ]4> Zr[N(C 6 Hi 3 ) 2 ]4> Zr[N(C 2 H5) 2 ] 2 Cl 2 > Zr[N n- 
C 3 H 7 ) 2 ] 2 C1 2 , Zr[N(i-C 3 H 7 ) 2 ] 2 Br 2 , Zr[N(s-C4H 9 ) 2 ] 2 Cl 2 , Zr [N (n-C* H 9 ) 2 ] 2 Br 2 > Zr[N(t- 
C4H 9 ) 2 ] 2 l2> Zr[N(C 5 Hu) 2 ] 2 F 2 . Zr[N(C 5 Hn) 2 ] 2 Cl 2 > Zr(acetylacetonato) 2 Ch. ZrCmet 
hylbutanedionato) 2 Ch. Zr(butanedionato) 2 Cl 2 > Zr(benzoylacetonato) 2 Br 2 > ZrCbenzo 
y ltr if luoroacetonato) 2 F 2 . Zr (dibenzoylmethanato) 2 I 2 > Zr(furoylacetonato)2Br^ Zr 
(trifluoroacetylacetonato) 2 B^ Zr(2,4-hexanedionato) 2 Cl^ Hf(0C 2 Hs)4. Hf(0-n-Cs 
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H 7 )4s Hf(0-i-C 3 H 7 )4> Hf(0-n-C4H 9 ) 4 > Hf (0-i-C 4 H 9 ) 4 > Hf (O-S-C4HO4. Hf (0-t-C 4 H 9 )4 
. Hf(0-cycloC 5 Hg)4> Hf(0C 5 Hii) 4 > HfCOCeHs^ Hf (0-cycloC 6 Hii)4, Hf(0CeHi 3 )4> Hf( 
0C 2 H 5 )2C1 2 . Hf(0-i-C 3 H 7 ) 2 Cl 2 . Hf (0-n-C 3 H 7 ) 2 Br 2 , Hf (0-n-C4H 9 )2Cl 2 „ Hf (0-i-C4H 9 ) 2 B 
r 2 > Hf(0-s-C 4 H 9 ) 2 l2s Hf(0CsHii)2Ch. Hf (0-cycloC 6 Hii) 2 F2, Hf [N(C 2 H 5 )2]4, Hf[N(n- 
C 3 Hv)2]4, Hf[N(i-C 3 H 7 ) 2 ]4. Hf[N(n-C4H 9 ) 2 ]4, Hf [N(i-C4Hg) 2 ]4, Hf [N(s-C4H 9 ) 2 ]4> Hf 
[N(t-C4H 9 ) 2 ]4. Hf[N(cycloC 5 H 9 ) 2 ]4. Hf [N(C 5 Hi i) 2 ]4> Hf [N(C 6 H 5 )2]4. Hf [N(cycloC 6 Hi 
i) 2 ]4> Hf[N(C6His)2]4, HfCN^HshhCh. Hf[N(n-C3H 7 ) 2 ]2Cl2, Hf[N(i-C 3 H 7 )2] 2 Br2 
, Hf[N(s-C4H 9 ) 2 ] 2 C^ Hf[N(n-C 4 H 9 ) 2 ]2Br 2 ^ Hf [N(t-C4H9) 2 ] 2 l2, Hf [N(CsHi 1)2^2. H 
f [N(C5Hn) 2 ]2Cl2, Hf (acetylacetonatohCh. Hf (methylbutanedionatohCh. Hf(butan 
edionatohCh. Hf (benzoyl acetonat 0)2 Br 2 > Hf (benzoyltrif luoroacetonato)2F 2 . Hf(di 
benzoylmethanato)2l2> Hf (furoylacetonato)2Br 2 . Hf (trif luoroacetylacetonatohBn 
„ Hf (2, 4-hexanedionato) 2 Ch tfbti&o 
[0 0 4 2] 

* n # V - h *H*W h ti*> o * (± ft4V»tth'J7^W5-f 
A ^ 7 ;v T ;v 5 - -7 A ^ ? << Y<D X *) «7 * ^ - * A jfc^tJ fc jja^-frfc^T/B V» 
*ii#-CS4. #«7>l'3-*Mfrfr*fcL"C»i, mx.&*J* *frTfr* n 7 

[0 0 4 3] 

±K(ii-i)<0«&#<&'l£Jfl*i±, 7"nifvvi^;vi>) 1 xio- 5 ~0.5^e;v-e^ 0 , fiFt 
L< tt 1 X10- 4 ~0.1^^-e^-5, o ±fB(ii-2)0-fb^*««ffl*tt. 7u\£U> 

*) 1 xio- 6 ~o.5^;k £P£ L<(ii xio- 5 ~o.i^;vr*2b^o m-S-Rf&ii-ioo- 1001c <z> 

»£-e0. 5-501$ Wfrv^ fffl< {±-80~80 , COia J Kt? 1 ~30B#HI?r } o 
[0 0 4 4] 

oO'>^n7^*^x-^**'5^tt-f- $ fix v> CO * 9 

[0 0 4 5] 

mm^* *u*>4k&m£ tta, eijUfriB— «5£(ii)~(i3) ; 
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[ft 5] 






X4 M2 



...(13) 



8 (ommmmtim^ ^mmjumm^mtTmm^^^ m± 1 ~ 3 

0 ) k£ y)^m>i\:^m^mjhfiho »stt^D-t>^i^at, ( 

^n^/f K, (i/^ n^?>^ (7^tl/-A') ^7-^4^^070', (CsH 

shZrCCelfch, (C 5 H4-i-C3H7)2ZrCl 2 . (Csto-t^Hg^ZrCh^ (CsHt-t-fclfehZrBm (Cs 
H4-t-C4H 9 )2ZrI 2 , (CsH4-t-C4H9)2ZrF 2 . (C5H4-t-C4H 9 ) 2 Zr(CH3)2> (C 5 H4-t-C4H9)2Zr(C6 
Hs ) 2 . [C5H4 -CH(CH 3 ) (CeHB ) ] 2 ZrCla# **»f * i 5&*-C * * • 
[0 0 4 6] 



(tiLM 3 «Ti, ZrXttHf©v»1**Ltf»<0&JR*SU R 16 l± 2ffi<&3§r#iiS* : 2l<DitS 



[ft 6] 
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[0 0 4 7] 



±B— **S:(14)fcJ: LT, #)x.i£CH 2 CH 2 (methylcyclopent 

adienyl) 2 ZrBr 2 , (CH 3 )2Si (cyclopentadienyl) (dimethylcyclopentadienyl)ZrBr 2 > (CeHs 
) 2 C (ethylcycl opentadi enyl) 2 ZrCl 2 , CH2CH 2 CH 2 (ethylcyclopentadienyl) (trimethylcycl 
opentadi eny 1 ) Zr (CHs ) 2 > CH2 CH2 ( i sopropy 1 eye 1 opentadi eny 1 ) 2 ZrC 1 2 \fhKZ>o 
[0 0 4 8] 



mZ^tto M 4 f4Ti, ZrXi±Hf^v*-r^©^*-C**o R 21 ~R 23 J4|WJB#K|W] Dt^ot & 
[0 0 4 9] 

±B— «K*(15)-C*$*«.*fls^»fc Lt, fllx.J4\ J. Am. Chem. Soc. , Vol. 121, No. 
3, p.565 (1999) H|B«**tTV^^W**^»f ?>tL % *#WIC{4, (1, 2-Me 2 Si) 2 ( 7 - 
CsH3) 2 ZrCl2> (l,2-Me2Si)2(7 5 -C5H3)( 7 6 -C5H2-3-CH3)ZrCl2, (1, 2-Me 2 Si) 2 ( 7 -C5H3) 
[ 7 6 -C 5 H 2 -3-CH(CH 3 ) 2 ]ZrCl 2 , (1, 2-Me 2 Si) 2 ( 7 5 -C 5 H 3 ) [ 7 5 -C 5 H-3, 5-CH(CH 3 ) 2 ] 2 ZrCl 2 , 
(l,2-Me 2 Si)2(7 5 -C5H2-4-CH 3 )[7 5 -C 5 H-3,5-(CH(CH 3 ) 2 ) 2 ]ZrCl 2 , (1, 2-Me 2 Si) 2 [ 7 5 -CeH 
5 -4-CH(CH 3 ) 3 ][7 5 -C 5 H-3,5-(CH(CH 3 ) 2 ) 2 ]ZrCl 2 , (1, 2-Me 2 Si) 2 [ 7 5 -C 5 H 2 -4-Si (CHs)s] [ 
7 5 -CsH-3, 5-(CH(CH 3 ) 2 ) 2 ]ZrCh, (1. 2-(C 6 H5)2Si) 2 [ 7 5 -C 5 H 2 -4-Si (CHs) 3 ] [ 7 -CsH-3, 5 
- (CH(CH 3 ) 2 ) 2 ] ZrCh , (1. 2-Me 2 Si ) 2 [ 7 5 -C 5 H 2 -4-Si (CH 3 ) 3 ] [ 7 5 -CsH-3, 5- (CH (CHs ) 2 ) 2 ] Zr 
(CHs)2. (l,2-Me 2 Si)2(7 5 -C 5 H 3 )2HfCl2, (1, 2-Me 2 Si) 2 ( 7 5 -&Hs) ( 7 5 -CsH 2 -3-CH 3 )HfCl 
2 , (l ( 2-Me 2 Si) 2 (7 5 -C 5 H 3 ) 2 TiCl 2 , (l,2-Me 2 Si) 2 ( 7 5 -CM ( 7 5 -C 5 H 2 -3-CH 3 )TiCl 2 ^ 

[0 0 5 0] . . 

7;^/^t>I, * * mit^tsRXfmm 7 ;v ^ - ? -Mt£*K IS3 L t 14 , ± B B(n)<z> 

[0 0 5 1] _ 

±|B(iii-l)<7)^^D-fe>'fk^<0^a{4, 7°D tTv> l^;l^*?5.0X10- 7 ~5.0Xl 

0-**)VX-&y), fif* L< }4l.0X10- 6 ~1.0X10- 4 ^;V-C^)^o _LSB(iii-2)<7Mfc#WO'tt 
fflfitt, ynlfl/'/ i*;V^vjl.0X10- 5 ~5.0^;ve*>»9, «f * L < ttl. OX 10" 3 ~0. I* 
^•C*io m^JS(4-100~90 t CO7ajS-e0.1~100B#F^trV\ ft* L< {4-50~50t:^ 

zaStr 1 ~50fl#K?f do 



±IB(iv)0)tti(E«:fflv>*#^ ±E(iv-l)©'ffrfrWfc LTtt, TfB--«5S;(16)~(18) : 



Mb 71 




[0 0 5 2] 

(-) (iv)<DMm 
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[ft 8] 



...(16) 




* 2S 



R 



y y . »< ,8 > 




mv^*«c6~14©3Sr«*<fc**aiK Xtt^*»6~14WT^3*'>3lf«:*U R 24 ~R 

e -uemittKfbfcX***-*-. x 7 . y 2 , z^t^-R 26 ^ *fL^*iwwcrac-c* 

— «*(16)-C***L4'ffc'fr«fc Ltli, ^AtfCpTi(0Me) 3 > CpTi(0Et) 3 > CpTi(0-iPr) 3 
, CpTi(0-tBu) 3 s CpTiCOCeHsh, CpTi (2-Me-0C 6 H 4 ) 3 , CpTi(2-Et-0C 6 H 4 ) 3 ^ CpTi (2-Pr-OC 
6 H 4 ) 3 > CpTi(2-tBu-0C6H 4 )3> CpTi (2,6-Me 2 -0C 6 H3^ CpTi(2,6-Et 2 -0C6H 3 )3. CpTi (2,6- 
iPra-OCetfeh, CpTi(2,6-tBu 2 -0C 6 H3^ CpTi (2-Me-6-tBu-0C 6 H3) 3 . CpTi (3-Me-6-tBu-0C 
aHsb, CpTi(0Me)Ch, CpTi(0Me) 2 CK CpTi (OCeHsKh. CpTi (OCeHshCk CpTi (OMe) (OCe 
Hs)CU*J&**Mf hti&o -^(l7)-C^fl^>^mtLXit, ^Jx.i?(Me 2 C)Cp(C 6 H 4 )0Ti 
Ch. [(C 6 H5) 2 C] Cp(C 6 H 4 )0TiCl 2 . (Me2C)Cp(3-Me-C6H 3 )0TiCl2^ (Me2C)Cp(5-Me-C 6 H3)0 
TiCh, (Me 2 C)Cp(3-tBu-C 6 H3)0TiCl 2 , (Me 2 C)Cp(3, 5-Me 2 -C6H2)0TiCl 2 , (Me 2 C)Cp(3, 5-tB 
U2-C6H 2 )0TiCl2. (Me2C)Cp(3-Me-5-tBu-C6H2)0TiCl2, (Me2C)Cp(3-tBu-5-Me-C6H 2 )0TiCl2 
*#W7htL&o -1&£.(l&)r~Wt2tiZ><lk&m£LXi^ ^x.JfMeNSiMe 2 (Flu)TiCh, tB 
uNSiMe 2 (Flu)TiCl 2 , C 6 H 5 NSiMe 2 (Flu)TiCh. tBuNSi (CeHsh (Flu)TiCl 2 . tBuNSiMe 2 (Flu) 
TiMe 2 #ri*^f btlZo 

[0 0 5 4] ^ 

[0 0 5 5] 

L< (±ixio- 7 ~5xio- 2 *;v-e^^o ±f2(iv-2)<7>ft^tJ<^J§*^ ynt?wi-^;v 
^i9ixio- 8 ~o.i- : e;vT^^> L < {iixio _7 ~o.05- : &;v-e*So £#RfSi±% -ioo 

~90r<^jgT~0.5~100B#P^V^ L< fi -50-50X^1-500^*7- 7 o 

[0 0 5 6] 
(*) (v)o|4S 

±13 (v) <ofm *m & *£\ ^5>^fcUli, tf , TSB-ttsft (19) - (22) 
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Kb 9] 




• (19) 



R 27 Me Me R 29 




.(20) 




3 29 



f Me Me R 29 



..(21) 





nI^'M (x > ...(22) 



V R 28 X 3 ' V r30 



ttaLX 8 tiC13U±^;V (Me) 2fefc*U R 27 ~R 30 (Me) 
^V^ntfjV (iPr) IgJ^F^IW|C-e*>oT^^^o-CV^T^Sv^o ) "C^StL 

*><Z>i:|W|CT?«fcV>o 

[0 0 5 7] fi 

-^/is 5 y^Mffllli, yntfw^ lxiO" 6 

~o.i^;w-e^> 19 . L< (i5xio _6 ~5xio- 2 ^^-e*^o 7;v5 /^-^^aco^fflM 
it, -?u\*vy i^;v^^ixio- 6 ~o.i^;v-e*«9x Sf * L < (45xio- 4 ~0.05*;v-e& 
&o -100~90 < C^^Str0.5~100B#P5 i ffv^ # £ b < (±-50~50t:o^ 

T-l-SO^FF^ff^o 
[0 0 5 8] 

(^) (vi)tf>MI 

Hfcl 0] 



R 31 ( ^ H v 2)n R 31 



CI CI 

[0 0 5 9] 

en (vii)^m^ 
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Mb i i ] 




-(24) 



2 



5or^^***u x 9 j±f> ck Brx^i^^-To ) *• v wt&wmmif 

o 

[0 0 6 0] 

M^Rf&{±. 0~200'COiftfl?-C0.5~100I^HIfi l v^ #4 L < ti 50 -150*00^-? 1-50 

>«M*:<D'|!£ffl4HK 7"nifVVK)m, ixi0- 5 ~0.1^^trab ^ $ftL<(i5XlO~ 
6 ~5X10- 2 ^V-e££o 7J^/^rt>i«il±, yntfw 1 *>ua *)lxio- 6 ~0 
.l*;vc<fc*K jj£ L< Ji5X10- 4 ~0.05-=E>W-C**o 

[0 0 6 1 ] 
(?-) (viii)Oj» 

±fB(viii)OftMSE£fliv»S»£\ n-/U>f 5 ^H^t LT{±. ^UifTsE 

-^(25) : 
Mb 1 2 ] 



..(25) 



'2 

(mtX 10 {iF, CK BrXttlO^n^JSi^fcaU R 34 ttl^SlSc 1 ~ 5 <DT A>*n'&Xl* 
[0 0 6 2] 

f-^>^<75tfn-;i/^ 5 >«flco«ffl*t±, ynifv> i^;v^0ixi0- 6 ~0.1^;v-e 
fi 1 ^ L< t45X10- 6 ~5X10" 2 ^;VT^^ o 7*5 ynfcfl^ 
> 1 ^E;l/^ i9 1X10" 6 ~0 .l^l'TT&frK $f £ L< {±5XlO" 4 ~0.05-=E;VT'^>*o M&RB 
f±, 0~200 , C-T?0.5~100«FlWffv^ Sft t< fi50~150'COzl*-ei~50P#Kfi : -9o 
[0 0 6 3] 

(V) »4 Kv^-^^mH#«S.^O^O« 

±SB(i)~(viii)oj»«©^-fe±ia(i)~(iii) 0»»#ffit<, ±B(i)0»iE*«J: 
$0*LV\, _h|B(i)~(viii)<^v>-rtL*»^jtt«t*ffiv^ar^ 4W=-*P«ff5W L "C, tK 
^ yxf;H^, Si-H^^^b^%^4r»-r*Cfc^-C#^o t fc±!B(i)~(viii 
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[0 0 6 4] 

(b) 7f%}-&&m$amm _ , 

yit^mw^^)vyi^m^h^^mi^bm\tfLtz^< t (c) ^r«r^^ 

[0 0 6 5] 

ie^:(26) ; 

TiX^bCOlOcCpdCacacJe -(26) 

*U acac»iT-t^T*h>**U b, c, d. ettHfllO-4»»t*0, *o 
b+ c +d+e=4 tStfc-To ) i D^Sft* fco^lf <b*t&o ±IB:£(26)£#l*:-f / ffc'£- 
WfcLT, TiCU> Ti(0Bu)4, Cp 2 TiCl 2 , (acachTiCh^rt^f 
[0 0 6 6] 

MgX 12 fR 35 g(0R)h -(27) 
(-flLX^li^n-yvfc&U R^tiT^^Sr^U 0R«±TJV=/ *y&£^ U f, g, 

[0 0 6 7] , M 

[0 0 6 8] 
[0 0 6 9] 

tCfi#i-i^i*fcL-C. ##¥7-121970-^ 4*^7-121971-^. #2r¥7-121972#, 
BB62-295909-5§\ #^B8 63-54407^. #RBg63-54408#^t-IB«©*^* , *IIffl"^^ *° 
[0 0 7 0] 

LTIii-f^&iU*. x-r;vi LTf*. 4#R¥l-236203-§\ #R¥3-294308-W 

ffiiE#2 004-3123046 
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[0 0 7 2] 

(3) *m^ffe^^ >2LVS?*l''7 4 y 

sK'J^D^l/^fcUIJ, 5t*sp*&5^F*3&*5, 000-500, OOOOttHrt"^* 1 ?, ^025*0 
fciJtf* h^-^^100 gCWta^ffi^.S g^Lt-e&^Pl^ WtU7-f >xi±*J* 

Wlf?)tl^o y'tV7r/hUii, Rfi4~14(7)i«^L^o ,pt«8fc4~14 

©ytu7^vtLt, «itif^yx>, i, 5-^-9-^^ l, 
^>*S^*^ioo^;v% t ltio^^^T'&sotW i Lv^ 0 

[0 0 7 3] 

(4) SEtt«fcS 

[0 0 7 4] 

tLTit TIB— (1) : 

Mb i 3 ] 



HC=C • • • (1) 



[mUR 1 ttH3feX»±lt*«kl~10OTA'^^3feSr^L, R 2 liOR 4 ^ (R 4 tiH^ ; /s o ^ > £ 
*TM*&lfeSHScl -lOWTJU*^* ; T^^r^itJ»**L#*3!r#lte!fe ; -(CH2)a-0-P( 
0)(0R , )2^X{i-(CH 2 ) a -O-P(0)(0-)(0-(CH 2 )b-N + R 1 3) * ^tfbli-tfi-efL 1 ~ 5 <D& 

&-e**> ;Li, NaXt±K^fe**#^fe»tftt}tT^*';^JRafe;^*»:5--iowJ!W3«S: 
JMt*** ; y-7;H ; -r 5 -cocr 1 =ch 2 ^ ; -r^r 1 * ; -tfSiCOR 1 ^* ; &&v>t;t-R 5 

-NC03fc*3RU R 5 ««1U ~10WT^4rV>*Xtt-[(CH2)q-0-]r-* ^tfrtt-etL*' 
*il ~5«)SMS) , -NR^Sfe, -R^NR^afeXttCU Br, F&OWb&£3£ 

fr&WXtifc^nyvifcfcasU R 3 (4H^X^-C0R 2 ^^^1-o ] , 25.0 f TIB-«(2) : 
Mb 1 4 ] 

/ R6 

CH 2 =< • • * (2) 

V 

[fiLR 6 ttH*4L<li^3!ESfcl~10OTJV*>Hfe^ 3UiCK Br. F&tfl* & "b 
»tf*ifc^n$*>£3EU R 7 t±-Ar-X'* (X' &R 6 ft. -0H2k -C00H*. -Mb*, -CN*, - 
N0 2 *. RSfakl-lOO^n^^fbT^^^*. -CH=CH 2 *3Ui-0C0-R 6 *£a-f) > -0CO 
-R 6 *> -CHO^, -COR 6 ^, -CN*. e'J-7;vi, tfnV K-;V», -Si (OR 1 ) 3 36 (R 1 t±H» 
X{i^^i~iO^T;v^;v**mi-) * jfcX&i -lO^n^vftT****, 
>^ -0R 6 »> -OSO3M* (MfiLu NaXiiK^<b^^^^e>Mtm7 v cT^* , ;^m^^^'r 
) Xti-NH-C0-R 6 3fe*a-To ] -C^^tt^ 4o*»jff £ Lv> 0 
[0 0 7 5] 

xf;V7^'JW->, n-7 , f;V7^Vl'->, ^;7f;V7^'JWK t-zT^)l>T? 

ffiiE#2 004-3123046 
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<J V- K XL-TV-fr* 9 9 V V-f*fr* 9 9 V V- K t-^f-;^ * * V V 

- K y^n^->;v^ i'^ywK 2-^^ L ;V^^> / ^^ 9 9VV-\^ n-*9?-)l< 
j 9 \ v _ ]> i; 7i^;^f;^ * * 'J V- h^OT^^^^f ^ ; 9'V vv^ 
7 ^ v _ K ^ij ->y;v> V V- h^F<75^>; ^v^V^x^ ; 7* U by* 

r^v^m^y*^^ T^'jA'i'jf^Aii, ^^^'j^sth'jfAjt, 

; T 9 V ^B.9 n?^ h\ 7? 'J^n^ h\ «-^nn-^;W U V- K ^ * 
J'J^dvO', * 9 9 V ^W.'^'o 5 K„ K-^nn-^fW^'JV-^O ( 
T^U^O^nyv-fk*; 7^y^T5 K> N, N-y^f;V7^';^7 5 b\ N 
N _ ^ y 70 t>7^ 'JJV7 5K, * * y ;V7 5 b% N, N- *J*+** 9 9V >W7 
$ h\ N N-yMV7 p ntf;V>5'^';;V7 5 K, N, N- v^f^7< A x.<f-frT9 V V- 
KN il-i^>W5 V V- hm<DT* U 9) T 9 V ^WM 

$f ;xfV>^U3-^7^'JV-b, yifl/V^Ja-^WJV-K ^7 
otfV^^V x-frVT* y V- b> 1. 4-^>^t-^7^'JV-h, 1, 
■9->v?^--;Vi;T^ y V- K xfW^'J 3-A>S>* * * U V- K ^yni^V>7'J 
3-;v^^^^'JW->, 1, 1, 6-^*^v* 

% 3 _t Kn^y^ntf;V7^'J V- K 4- t Fo^yyfJV7^'J V- b, b U > b * 
Wy^ne/l/T^U V-K 2-p< b*v^f-;V7^ y V- b, 2-HKnt'/if* 
v-k 3-k Kn^yynif;M^^Vl/- Ko^V^f-^^ * * V 

v _ h> KyxW^'JV-K b'J* h^yy'J;>7*nt>^^i!";v- 

h^w0H«Xf±T;v3*->3fe^ 7 ^ 'J ; 2 - y y 7 1 - f ;v 

Vv7t- 'J W h W Vv7t - hi^t 

9) VfrW&Mfe ; z-7-U>9V a-;v^ 99 «J V- I<*^7x- K 



[0 0 7 6] . 

* -e (1) -e*$ tLS t Lti±, 7^'J;viW^o7;v^>x 

&t>*K0H»Xte 7^ifeL<(HVy7^-> *tf>v>1* *U» fc^tr 
9) 7 9V )VmWMfcfr i i%2>&frt>&i2tLfc&-%: < t 
[0 0 7 7] _ 

, if^jv^^^vmf- by vf^;v^^*^my 

Va8L xf;^'-)i/x-TJV, ^y7f;Hfx;^-r^ tf 

>fv7f^ex^KA Sfifx;K -/n fcf * y&e:x;K »&^->K tf~;v 
f'J^f;vyrA kf-^b 'Jx>^*/?y, if^;v7-t b75 N-e-;vT-feb 

y7y^fl/'A -hn^^W, *nn 
a -^f^fVA p-^;v*f-v>\ rtf^f^^ P-'^ 

[0 0 7 8] 

* T~ *> — (2) T?^ $ *L£ ft&m t L T 14 X f - v e - ^-fb-frWRO^HW 




[0 0 7 9] 
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o 

^M«LTii, "/n^>\ ^>^>> ^^-9->, ^-fty. ^ ^ 



7^*;vKlBH^Jt Lttt, 7W^vyfn-f'j;w 2, 2-7v^ (2, 4- 

[0 0 8 2] 
[0 0 8 3] 

SttEJfctf\ 50~200 , CO^ffi^a!*]-e i ffv^ L<{±60~160r-e^fT^o RJSHWi 

[0 0 8 6] 
[0 0 8 7] 

(6) ^v^ntfi/^jBA* ^ u . _^ 

ggspj^^g^fc* 2flUSlJi©#y ^nif V^*^tr«J6W> (ii) JiiBJEtt*!^^ 
19 *Lfe *° V tf V y £ 2 tt£JL±**. U 7n ev>t»IL £«#J *±** 

^kmm. (iii) ±B«BWlcJ:9»a**tfc*yynifvy*2«»±#* : • 
[0 0 8 8] 

aiSE^ 2004-3123046 
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[0 0 8 9] 

7?iWhitit #'j7yft^vrA #vyy{t*-*'> 7y-fbtr-U7*v* 
y ft if - 'J 7* o ^ y It if- V f > JUtt***, Rtf ? y Ik * =■ *&M4tit<o 7 

a ot&5 i *) # t L v*„ 7 * lb tr- y 7 y it \£- ;v *m^-r & * - L 

tD^nnxfl/V, 3fBfcfcr-/K mk^-fr* 7°u fcT* Vl£lf->K B&Bfttf-JK 

y ;vM.t>*-?-?>^ ^ ^ ^ y /uBM -^K > * * y jv^t y ;k r^'Jn-f y ;k * * 

[0 0 9 0] 

7 y stM^ Ltii, #y .7 vitv-v r^W7 yftif-y ^>*»^ffc/W 

[0 0 9 1 ] . 

<b*L£ 0 ±|B4Hft©#y -r- lit* ^9 7 *)3gte3*L"Cv>T<t> J:v> 0 ^ 7 ' 7 hfi 

u\£.vs \z±Mm<v # y - * a »^©^Jra* W\ ®M 4 WIS© Jt* * 
ioo®fi%tbr, 20Jt*%JBJiT"e* 4 Lv> 0 

[0 0 9 2] 

[3] «^»?LM<^iOI:*f*fc _ , ^ , , „ ^ 

*#tr ife* u ^T^sp-r a ttKio^y^ntrv t 
*as^»t-»*s-*trife*Ji*#y 7n tru fcfl*Lfc#J6fc u ^ 

fcM* U ^v»i*j)i»ilt*r3MRfl&K:Bt* tti^i £ *° 'J7nt> vffl £ 3t«*B fc 
[0 0 9 3] 

MStLTfi. ^r'>l^V. fh7tFn77> (THF) , 

^^W-t^t-iSo ffltL-Ctt, >*>>-;k ^*y-;K -fv7nt> 

n^-r a m^^ie^j-a- ^ sfrKMmt* &mm/mmm?> % * it t?io/9o~99/i 

•C* U<, 20/80~80/20T**«>* f J: >9fiF^ Lv^ 0 
[0 0 9 4] 

not-ff^K^o -^rS^co^y '7°nt: o v^sSK^i0K*%®ti-ak> ^-y 
yy^ti&ftV 7ot»W< 3^ i)i-rsfei6Jc«[«»*«^*&-k*o^i9 % a^c 
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[0 0 9 5] 

[0 0 9 6] _ 

;V3 _^^ ^ Tf .^ 7=r _^_ &> ^ v _ Kn _^_^ nyK3 -^-^ a- 3 

[0 0 9 7] 

0 i°u^^V><7)^ H B H^M^iiMt90 t CT^^o »te*!feto«aK«i50~90 , CO|SHT* 
[0 0 9 8] , 

[0 0 9 9] 

[0 10 0] 

0#/100 cc £ & & £ ■? ^HSEi"*., &fL< tt**&a&Ka*100~3.000#/100 cct 

#14 £ iRlJb $ * & i OTfli: & * o 
[0101] 

sJ*«J*V7-f >«#7LJR1 m 2 ^«90.1-5 ^?titv^©«L<, 0.5-3 
j£3*LTv>S<D5&*.£ D» * iv^o «Wl<WJfeft 4:0.1 g/m 2 *M^i"^> 

[0 10 2] 

[0 10 3] 

[4] ««tt#?UR 

(!) £fts|Mi25~95%-Czb *) , 30-90% T?& & L < > J: *) » 
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(2) 3»Cjeii50-10. 000^/100 ccT?* 5 (JRJ*25/£nJfe*) . 100-3,, 000#/100 cctr 
bzmm* Lv^o a»fl£**50~10. 000^/100 cce*>ZZ£K£')Wm*#*:% <, 

ii«t'f^A'#ttfcAjj - e*io js^js^io, ooo^/ioo cc*m*-z>t, m&u&jim 

(3) ^fiJ^Jgi±5,000 mN/25A*mJBUiT?**o ^*fl3tK**5, 000 mN/25//m*#-C{±, 

(4) h ^ >MSt i±120 -140 *CT?*«o 

(5) *)\syy'}>umi*i55x;&Ji'?3b2>o 

(6) ^;f■^Ar^m*Ka*a^«^©8ox;/30HW#^Flfe«>*^fcMBl* ! * s ( % > < 

X100/*J»J 70%a±-c**« 

«x.lf«»ffl^l/-^fc LT«ffl1-*»#l4l0~200^mH-J-4O**»* tv> c 
[0 10 5] 

[5] 

*U WAJRfcLTtt, V, Mik Fe> Co, Ni*#*ff&*L*- Mi&WS 
7>r/t'JffA, a -NaFe0 2 S#3t^##i:i-^iStftU^^A^m«^ 

»i«i:Ltlt ^&Mtt. A*H»s 

4o 'jffAlfcLTIi, LiC10 4 . LiPFe, LiAsFe, LiSbFe. LiBF 4 , LiCF 3 S0 3 , LiN(CF 3 S 
0 2 )2, LiC(CF 3 S0 2 )3, U2B10CI10. LiN(C 2 F 5 S02)2. LiPF4(CF 3 ) 2 . LiPF 3 (C 2 F 5 ) 3 . 

2MLt<£>?!-»£ LTfflv^Uv^ t»atl±, xfV>*-^- K 7*n 
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[0109] 

&$L&nmfr is-*, %.v i nm : y- hzzmMKmrn^. 

[0 110] _ 

[0 111] 

1 



(1) #'Jifi/^?UR^» , wmm ^,~^ 

M 3 ?^^**^. OX 10 6 Wj®*^** 'J ^ V * (UHMWPE) 30®*% t 

5X10 5 c£>5tt^*°V^l'> / (HDPE) 70®S% t ri 5 £> * 9 > Mw/Mn=16. 8T-&£ 
OAtt (M£135^ tt&jmMmoV) fc, m««Ji:LT-r [^f-l^-3 
_ ( 3 5 _y^_^^ij_7fjv-4-tKn^->7i-^) -yni^t^-M 
aj£»100«*WSfe «5 0.375MSPlmx.fc# , J ^ V WbftfctfU 
V^j|ftjRW30KM*— WPffi« (F«3@58 mm. L/D=42, aite***^) CSAU - 
©-Wfffi«0*M K7-f-^-H*ft^57^ >70M*&*#*&U 210*0X^200 r 

^S^CfflffiU 40 < CiCiaPL^5t*pn-;^-e5l^^<9^^'b. ^«*5KW*3&* 
L£ 0 nbtitzVfrtitm^lzttLX, aa®#«*fflv>T112lCt?5X5ffi?ca*J:-9^ 
r«lM#S:i&L/io #^tt7t]E#m*20 cmX20 cm^TJK -7At<7)#i:@SU 25r 
H^b7t^'fb^^^>^^^ ; 2>^* , + , ^««t, 100 rpm^S^IBHSttS^fcjPfcifc 
ifrLfco ^Lf;I^lSt«L/:t> -f>^-jc«»L***^125 , C-C10fl'««WSI3fe 

[0 112] 

(2) #y T'n }£ls><Dm2i 

^n?>f FO h ;V^v#fl£l00 ml&tf h /wo 150 ml£A*L> -fu\ZV>2,.Z mol&#A 
Ufc^ «#Lfc**fc-80 , CK:#iPL;fco *V»-C-80'CH«J*Lfe**, 0.1 w>\/l<OY 
v 7s (2-^f-;v-i, » /^S^AW h/Wt>?&ifc20 ml£inx-> 

«fcRJS*fcftV>**o ^L/c^';v-^lL^^^y-;VC5ia^L^m> Sit?* 

J: 9 27 gO#'j7-t#fc, #fe*Lfc4?yT-*r^^-5^— 
^7^77^- (GPC) T?^*fLfcfci*. St^^i (Mw) ^68,000, KS¥ 
^^atfc¥*&^*^Jt (Mw/Mn) 3&*1.5-C*o3to #<b v- 025*0 fcl:j3tf 

& b /WO100 gfc*l"*-3»#*lil5 gWC^o/:„ § & fcfcfc *tfc#U -7-<*>&#m 
IUtt^ 13 C-NMR-e^L^i:C^>. 5-fe5^7 W [r] t±0.79"C*o^o 
[0 113] 

(3) $LW.m<D : &f$. 

± § B(2)T-#ibtL/c^ 1 J tf h/wofcJn*., M"C12l*Wa^t. 2fi% 

ffiSE# 2004-3123046 



mm 2003-404996 



: 24/ 



0#Wnifl/^»li, *°V^f-V>»?LIIl m 2 ^«90.78 *LTV>*: 

[0 114] 

(4) V f-^ A^IH^It 
mi iifls«Lfca>f yi'jf)Arm©«*^tWit^^o mi *#JRLT 

(a) i;?*A^^htt^»^W (UC0O2) 87**«, iW?7r>fH0«l«ROf 
;K'j7^1;^')f> (PVDF) 3jt*«*N-^f-^-2-tfnV K>fcin*.. 1 l*W«i¥ 

jES 1 *#^o 
[0 116] 

^v^-xa-tf^^ntf-xgB***, x^'j7^[;^'Jf> (pvdf) 5 
K*«*N-^f-^-2-trny k> tin*., t^ci^tt^-^ httoft* 

l/-Kifefc:J:9Jl*fc**U *-4**«>«**ftU £*L*tHiL-C*mHMt» 2 

[0 117] 

(c) ISf^IS 

PF 6 £ l^;v/V ? b;^^SJ:M:iftt-ClW3 *OT»Lfco 
[0 118] 

(d #?S?SifS^*2^«J±T, 150-COiaS-CML. ©*fl*XtfN-** 
* 111 tf*** - * 12 t , £ tl h O n K _tK (3) -Cf^« L fc«*«£?UR* <b 4* 

[0 119] 

7LM1 m 2 ^ 01.68 g tfD*^-C»*StLTV^ 0 :frfctt**#*JK*JBV^ 
[0 12 0] 

[0 12 1] 

fflgE#2 004-3123046 
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(1) #1; i^>>«#7UR^)flF» 

(2) ^y/ntrvxafm 

7'n5 h;v^>^25 ml^tf Ml^>150 ml£A*U kf 1/ >8. 3 mol *f A Lfc 
ft, mWL^h~55VI>Z^mLfz 0 ^X—55VI,mnVtztt, 0.1 nol/lOVCU© 
b>ua>»»50 ml^iPx.. *#*H*&Lfco 15#IM^ft. «^#ltU 
m Lfc 2 LWx * y - ;v -M»*fcR(S«*: ftv> /» 0 lLO^^- 

ju-c5ia*»L^«. «59.7 g©jaey*-*ff;fco #£>*l*: 

#'j7-^"-?x-'>3V^vf^7^- (GPC) -C^*fL)ttt*. 

(Mw) 3*10,000, SfW^ftlW^i^it (Mw/Mn) #2tf*9fce 

ib n# & tut osHfcssilte * x 3 c-NMR-e^*f l fc i , 9*3^47 vfrm [r 

] t±0.59-C*ofc o 

(3) ttMOJ&S 

±K(2)-e#'btL?t^ i ;ynev>^h;i/^>^ijnx.> m-ci2b#m#u 5®4% 

^•3 0.96 g©«#-C3&JS$*vrv»fco 

(4) 'J^^A-^mv&O^ _ 
[0 12 2] 

(1) sj?Uif-v>»^?Lffll^« 

H$i^! 1 fcRMJlK LT#V^W^^?Ul£fi^L7to 

(2) sKU 7 p nifl//'Op|i 

tfi-Ctif iLfc»MI## 4 OP7 7 ^ 3 i:, 2 mol/lOSM y^W*? - 
,)A^n7^ F<7) h ;l/^>}»25 mlXtf h ;v^^150 ml&A*U -fu\£vy%.Z mol£* 
XLfcft, m^t=S:^e-78t:H^PL^o #;v^-78t;K$N$L7t £ t > 0.1 mol/lO 
V(acetylacetonate) 3 <Z> h^^#«50 mlSrUnx., fi#*WI*&Ufco 241* WS^, 

iL©x^y-^5BftitHfc^ M-e*miaii-r*£fcfcJ:9l5 g©#'J 
v^#/;o#^/;*'n-W-U->3V7n-7h^77^ (GPC) T'^ 

#fi,fci:£.*. (Mw) **260,ooo, M^pi&^f-Jlfcft:^^?-*©* (M 

w/Mn) 3&«l.lT?*ofco llfe^'^-^t^Jti h;V^>100 gl^tSifill 
tt 15 gJBl_h-C ^c/; 0 S & H» & *Lfc # U v - OStfltmSOtt * 1 3 C-NMR-C^*f LtztZ\?> 
> 5t?N7W [r] tt0.7T*ofco 

(3) fM»Ii ^ 

f-V>«#?URl m 2 ^i91.21 g^ffl-e-C^jSStLTV^o 

(4) 'J*-* A— **«W>fMi _ 

[0 12 3] 

(1) #i;a^V>^#?LMOff£$!l 
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(2) *°V -fu tf V^OISK 

lmolAWTi(0Bu)4^h^^***3mlin^, t ^ * ^ > *8. 3 molSAL 

lkL -60*Ct^b^:5LO^ ^^-^"t'CRJBftFifttAtL, # Vv- fcflfffl £ 

^ D7 ^77^ (GPC) -e#*rLfcfcc:*. (Mw) #51.000. M 

W^-SfcSfcW^fS^lfc (Mw/Mn) **2.0-C*ofe o #?> tL/c^°U v-<7)25 < C^i3 

Ml^yiOO 4#»*ttl5 gELfC*ofco £<b^#M^*°y 

miim^ 13 C-NMR^55-*f [r] l±0.17T?*ofc o 

(3) *$MM<07&f& 

f-wm&liMl m 2 i£«30.83 gOtl-frT^Jft^itTV^fco 

(4) 'jf-*Az:#tWi6ofiaR _ _ 

[0 12 4] 

&im<v#v7*^ \s>mi*. #'jifv>ft^?U[i m 2 ^^o.5i go#j^-e^$n 

[0 12 5] 

[0 12 6] 

ibf!^ 2 

m 2 ^f)0.03 g<Offl^"T?^S*L-CV^o ftfert/fctt^ft^TURfcE^*^ 

[0 12 7] 

3 

?IJ|1 m 2 ^^)5.81 g«)«^jS$*Lrv»fc, nbihtzm&W&lLBZH^-Z^ 

[0 12 8] 

JfcttEl 4 

(1) # ij if - V VfR^SLROffc* 

(2) #y ^ntfWOlMB 
Wlflit^#WNoP75^3|:, 2 iol/l©^*7A'5-*Ay 

5 K<9 h;wr.>?£?£25 ml^.t^h;Vi>150 ml*A*U -fu\Lvy%.Z mol£*ALfv: 
fc, L ** - 78X: <££P L £ o ^•C-78'CtC«l#L^* 0.1 mol/l<Wacet 

ffiiSE#2 004-3123046 
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ylacetonate)sOb>l'i>»«50«l*lnit, bfco 2P*W303*£^ 

v-t lLOi^y-^SHIft^Lfcll, ^at?«ffiK«fei-*^fc^-t 01.4 g«*°Vv 

-W'oH^^'^-^^"^"^ 37 ^' 7 ^ 57 ^" (GPC) 

Lfcfci*. m&^m^M. (Mw) *»3,000, MT^mkRW^i©* (Mw/M 

5N7F^$ [r] l±0.66-C*ofc o 

(3) ^lUS^^^c 

^V>»?Ull m 2 ^ 0 2.55 gO#J^-e^$tLTV^c 0 

(4) y ^ * a r^ii^^I , ^ , - 

[0 12 9] 

Jfcjffil) 5 

(1) #y j-f-i/vft^TUloffll 

(2) #U^ntrwop» , ^ 
t^tiff ^ t fcMf M 7 5 ^ ^ 0.4 mol/l^BtCeFshO h;V^«5- 

«10 ml, 4" mol/10Al(n-C 8 Hi7)2C10h^i>»«LlO mlRO r l-^J.^150 mltXti. 

Ltztt, 0.1 mol/l^Me 2 C(CpFlu)ZrMe2<7) b^JiV^iftlO ml^Jn£> E^fcBM&trt: 

ifcKJ: 04.3 gO#W-i#fc. J.-Va>*n-* b 

try? J - (GPC) T?^*fLfctC*. MTOfl^* (Mw) #94,000, 
iSf^^tOJt (Mw/Mn) «1.8T?*ofc. **^*^?^ 
>100 gfc«"*-&*»*tt0.1 g&TTfcofco *tfc#U ^-©JLfraBOtt* 

C-NMT^L 5-fc5^7W [r] Ii0.94-C*ofc 0 

(3) wsmnrntiu v ^ . ^- B ^ n o 

±K (2) -C# <b*Lfe#U^ntri/>j&*2 «4 % t * £ J: -? K h ;v J- > * M „ MtaX 12 
[0 13 0] 

(2) #U "/nif ...... 

#HBB63-2646O7-S-<3|llfc0l 1 i: IWK LT, HgChffimiJSMKfcWSl'fco 

# 1; tT V > * W* Lfco » ftfc # y - * **JW<- 5x->3^n7h f 2Zi 
- (GPC) -C^*f L^t d^>, SlfJU^i (Mw) #142.000. MW^*^*^ 
^fiCQft (Mw/Mn) **5.7"T?*ofc 0 *tfc#V ^-©25TCK:iS»t& > *^100 gfc 

;&rL£i£*>. 7-b5N7K^ [r] ttO.Orcabort:*, 

(3) ttMO&A ^ > 
±l5(2)-C#«btL7t^y 7 , aei/V#2W%J:44J:^hA'i>*il0x, M&nL-C12 

[0 13 1] 
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Jt&cff!) 7 

(1) ^'JxfV>f#?Ll^S 

(2) #V T'ntf VXDmWi 
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^*Tft (HS%) 
5l*!J7 r otfl'V Ml (g/lOmin) 

^*T& (ga%) 





mm 




HM4. 


2.0x10 s 

30 
3.5xlO B 

70 
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30 
3.5xl0 6 

70 


2.0X10 6 

30 
3.5X10 6 

70 
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mm 
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(%) 
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CO 
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(Mw) 
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23.2 
39.6 
514 
6370 
135 
160 
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1.5 
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0.79 
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30 
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125/10 
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6370 
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0.59 
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23.5 
34.5 
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135 
160 
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260000 
1.1 
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0.17 
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1.5 
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0.79 



m 



Pi® 
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2 
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o 



0.83 
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o 
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(^m) 
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6664 
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B5 

««« 

is — 

Mi? 



(# m) 
(%) 

(sec/lOOcc) 
(mN) 

cc> 

0C> 



(Mw) 
(Mw/Mn) 
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(&/m 2 ) 



(ji m) 
(%) 
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39.6 
514 
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